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[001] BRAKING METHOD FOR A VEHICLE 

[002] This application is a national stage completion of PCT/EP2004/005235 filed 

May 15, 2004 which clainns priority from German Application Serial 
No. 103 26 839.1 filed June 14, 2003, 

[003] FIELD OF THE INVENTION 

[004] The present invention concerns a braking method for a vehicle. 

[005] BACKGROUND OF THE INVENTION 

[006] The ever-increasing complexity of automatic transmissions, automated 

manual-shift transmissions, continuously variable transmissions, dual clutch 
transmissions or other safety-relevant aggregates makes ever-greater demands 
on the corresponding diagnosis and monitoring systems. In this context, 
the diagnosis and monitoring systems are primarily intended to ensure passenger 
protection and driving safety; further aims are to ensure that the vehicle remains 
available for use and to protect the transmission system and its components. 

[007] Precisely in so-termed X-by-wire braking systems, with which the driver can 

at times no longer intervene directly in the system, the need for safety is still 
greater. Particularly in X-by-wire braking systems, the automobile industry has to 
comply with certain standards such as DIN 19250 or DIN V 0801, since such 
systems do not correspond to the state of the art. This entails high expenditure on 
testing and monitoring software with its corresponding safety and replacement 
functions. 

[008] SUMMARY OF THE INVENTION 

[009] The purpose of the present invention is to indicate a braking method for a 

vehicle, as a safety measure and replacement function in the event that the 
vehicle's working brake system should fail, in particular the X-by-wire brake system 
of a motor vehicle, the method ensuring safe braking in certain emergency 
situations. 

[010] 
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[01 1] DETAILED DESCRIPTION OF THE INVENTION 

[01 2] Accordingly, a braking method for a veliicle is proposed in wliich the vehicle 

is braked with the help of the transmission system by way of defined shifts of 
frictional shift elements (transmission clutches or transmission brakes) until the 
vehicle comes to rest, such that the combination of shift elements used does not 
correspond to the shift logic during normal driving. 

[013] According to the invention, when it is recognized that the vehicle's working 

brake system, for example the E-brake (X-by-wIre brake) system has failed at a 
time when the brake pedal Is actuated, the vehicle is braked in a controlled manner 
via the transmission by way of one or more monitoring functions. To obtain the 
maximum possible braking gradient of the vehicle, starting from the gear engaged 
In the transmission at the time, at least one additional frictional transmission 
element which does not correspond to the shift logic of the currently engaged gear 
Is advantageously actuated. Thus, the resultant braking effect is not produced by 
a downshift initiated when the vehicle's working brake system fails, but rather by 
a defined load on the transmission. This can continue until the vehicle comes to 
rest. When the vehicle is nearly or actually at rest, a parking block of the 
transmission or a vehicle parking brake can also be actuated. It will be clear to 
those with knowledge of the field that for this, a corresponding actuation system 
must be provided in the transmission or In the vehicle, for example in the 
transmission an E-shift (shift-by-wire) with an active electric connection between 
the operating element (selector lever) of the transmission Inside the vehicle and 
the parking block of the transmission. 

[014] Preferably, the frictional shift element additionally engaged compared with 

the normal shift logic is a brake (disk brake, belt brake, etc.) arranged within the 
transmission or acting on the drive output of the transmission. 

[015] Thus, to brake the vehicle if the vehicle's working brake system fails, the 

force flow In the transmission incorporates a defined redundancy in the sense that, 
by way of a software function, the torque or shifting pressure at the frictional shift 
element engaged additionally compared with the normal shift logic is regulated 
preferably in such manner that the vehicle's drive wheels undergo maximum or a 



-3- CLEAN VERSION 

specified braking. During this, liowever, the vehicle's drive wheels nnust not be 
locked while the current speed of the vehicle has not yet decreased to a defined 
value close to zero. The shifting pressure or torque to be set can be determined 
as a function of the brake pedal actuation force and/or the ACC-radar sensor 
(distance control unit) and/or the actual braking deceleration of the vehicle. 

[016] The additional braking of the vehicle by setting a defined torque/slip at the 

frictional shift element engaged additionally compared with normal shift logic 
necessarily results in increased power loss at the active frictional element, which 
in a worst-case situation can lead to damage. For that reason, an optional 
distinction is made via a further function, between emergency braking (which may 
cause damage to the transmission in an extreme case) and normal braking. 

[017] In a particularly advantageous variant of the present invention, a further 

second frictional shift element (not previously engaged) is actuated when the 
limiting thermal load that can be sustained by the first frictional shift element 
engaged to block the transmission is reached, in order to avoid damaging the 
transmission. A shift can also take place to another (higher or lower) gear when 
the limiting thermal load of the first frictional shift element engaged to block the 
transmission is reached in such an emergency situation of the vehicle, so that a 
different clutch combination can come into use for blocking the transmission in 
order to brake the vehicle under control. 

[018] In another embodiment of the invention, the vehicle can be additionally or 

alternatively braked by actuating two frictional shift elements (in particular brakes) 
in the transmission or a separate frictional shift element acting on the drive output 
of the transmission, this engagement of two brakes or of the separate shift element 
not corresponding to the shift logic or shift element combination for normal driving. 

[01 9] The method according to the invention is not limited to use in change-under- 

load transmissions; it can be used with continuously variable transmissions, 
automated shift transmissions and dual clutch transmissions. 



